A CONSIDERABLE diversity of opinion exists concerning the management of subarachnoid hemorrhage and of its principal cause, ruptured intracranial aneurysms. Moreover, that the controversy transcends disciplinary boundaries is illustrated by the conclusions of that"the untreated appear to fare as well as those operated upon" and that "there can be no proof of the value of surgical treatment in this condition. ''3a Benson ~ concluded that if those patients who terminate fatally in the early danger period are excluded, "conservatively treated aneurysms and surgically treated aneurysms have nearly the same prognosis." Yet many reports 1,1~176
have emphasized the poor outlook offered by conservative management, and the advocates of surgical therapy are many. 5, 9, 14Ag, 2a, 25, 31, as, 42, 45' 5~ Among the proponents of surgical therapy, however, the relative merits of different therapeutic approaches are contested. Direct attack, 39,42,52 as in clipping 9 or reinforcement 5~ of the lesion, is recommended by some, while others prefer indirect measures, 2,6,s,~6,2s,29,46 such as ligation of the carotid artery in the neck or "trapping" procedures. The timing of surgical intervention also evokes controversy. 12Ag,22,3~ Norl~n and Olivecrona 39 concluded that direct attack upon the lesion or ligation of the carotid artery in the neck was extremely dangerous during the acute phase of the illness and advised delay of surgical intervention until after the third week of the acute illness; Pool 42 recommended that direct surgical attack should be carried out between the 7th and 9th day after the initial hemor- rhage, and Walton 53 concluded that "the optimum time for surgical treatment is between the 7th and 14th day of the illness when there should be a good chance of preventing most fatal recurrences of bleeding but much less risk of ischaemic complications." Others, 19,25,~5,~7 however, have pointed out that the patient's condition at the time of surgery is the most important factor in judging surgical risk and that the length of time from the last hemorrhage to surgery is not, per se, a measure of the patient's condition.
The lack of a definitive standard approach to therapy in patients with subarachnoid hemorrhage prompted the present analysis of 48 patients who were suffering from this disorder and were studied consecutively at the Veterans Administration Hospital, Long Beach, during the past 4 years. The aim of the review was to seek in the analysis of the group some prognostic patterns which would provide a framework leading to refinements in management.
Intracerebral vasospasm complicating subarachnoid hemorrhage has been observed repeatedly in the past 7,n,~4,18,25,32,~9,41,48 and the present study serves to emphasize the importance of this phenomenon in influencing the recovery of patients afflicted with intracranial vascular disease. An assessment of the clinical course of each of the patients in this series indicated that reflex vasospastic phenomena, both adjacent to and remote from the primary lesion, were critical factors affecting prognosis. Locally, spreading vasospasm of the cerebral vessels, detected radiographically, was found to be a most unfavorable sign: in all instances this diffuse intracerebral vasospasm was found to be associated with increased intracranial pressure as indicated by elevated spinal-fluid pressures. Remotely, visceral vasospasm, manifested by S.A. Stornelli and J. D. French acute and fluctuating hypertension, and presumably triggered by the intracranial lesion, also signaled the deteriorating status of the patients. These easily detectable signs--intracerebral vasospasm on angiography, increased intracerebral pressure as manifested by elevated spinal-fluid pressures, and systemic hypertension--were found to provide crucial information in delineating favorable or unfavorable outcome irrespective of conservative or surgical therapy, and the evidence is strong that distortions in these indicators have not been assigned sufficient importance in the past in guiding management and therapy.
Clinical Observations
The present study is based upon a review of records of 48 patients in whom the diagnosis of subarachnoid hemorrhage was established and who received complete evaluation and treatment at the Veterans Administration Hospital, Long Beach. An additional 15 patients admitted with the same diagnosis were excluded from the study because: death intervened before further studies could be completed; convalescent status had been reached at the time of admission to the hospital; or angiography had not been performed during the acute phase of the illness.
All patients were acutely ill at the time of admission to the hospital and all were studied continuously throughout the course of the illness. In addition to a complete medical dossier, appropriate special information was available in all records reviewed. Spinal-fluid examinations were reported immediately upon admission and repeatedly during the acute phase of the illness. Blood pressure was recorded initially and every ~ to 4 hrs. until death or recovery ensued. Contrast radiographic studies were made upon all patients and all films were available for review. All angiograms were re-evaluated, special attention being given to the location and type of vascular lesion present, as well as to the presence or absence of vasospasm.
Since the serious nature of the illness usually required a prompt and completeevaluation soon after admission to the hospital, a Table 1 indicates the 3 groups into which it was convenient to divide patients for analysis (left column). The group comprising patients with demonstrated aneurysms was further divisible according to whether or not operation was performed. The presence of spasm visualized angiographically (right 2 columns) was found to have a profound influence upon recovery or death of patients in all groups. Numbers indicate numbers of cases. Small letters refer to vessels upon which aneurysms were located in different groups: (a) carotid bifurcation, middle cerebral, posterior communicating, basilar; (b) anterior communicating (6), posterior communicating (4); (c) anterior communicating (4), middle cerebral (2), carotid bifurcation; and (d) middle cerebral (2), anterior communicating (5).
